Biallelic somatic inactivation of the mismatch repair gene MLH1 in a primary skin melanoma.
Inactivation of mismatch repair (MMR) genes has been linked to the hereditary nonpolyposis colon cancer syndrome and to a subset of sporadic cancers. A phenotypic characteristic of tumors with defective MMR is microsatellite instability (MSI). Although MSI has been reported in a proportion of cutaneous melanomas, inactivation of MMR genes in this tumor type has not been detected thus far. We recently described a human melanoma cell line, PR-Mel, and a cutaneous metastasis from the same patient, which displayed a MMR defect, and showed high MSI. Here we report that in the PR-Mel cell line both MLH1 alleles are somatically inactivated. One allele is lost through a chromosomal deletion of the region 3p21-24, whereas the remaining allele harbors a G --> A transition at position -1 of the acceptor splice site of intron 15, leading to the in-frame skipping of exon 16. The primary melanoma of the PR patient shows loss of heterozygosity at the BAT21 microsatellite marker, located in the MLH1 gene, and does not express the MLH1 and PMS2 proteins. Moreover, it harbors the same mutation detected in the PR-Mel cells. These results demonstrate that biallelic inactivation of MLH1 had occurred in the primary melanoma of the PR patient and suggest that disruption of MMR might have had a role in the development of the melanoma. This is the first report in which genetic defects leading to disruption of MMR function in a human melanoma have been identified.